
~ CMe~Fina~cial ~¢er

July 28, 1997

CALFED BAY-DELTA PROGRAM
1416 Ninth Street, Suite 1155
Sacramento, CA 95814

Attn: Ms. Kate Hansel
4t~ 2~, ~?

Phone: (916) 657-2666
Fax: (916) 654-9760

REFERENCE REPLY: LBNL Proposal #BG97-286 (00)

Dear Ms. Hansel:

Enclosed for your consideration is an original copy of the subject proposal submitted on
behalf of the E. O. Lawrence Be~etey National Laboratory (LBNL):

Title: Toxic Trace Element fluxes from Marsh, Mud Flat, and
Shallow Subtitle Sediments: Determining the contribution of
Fluxes from Sediments to Non-Point source Pollution in the
No,them Reach of the San Francisco Bay

Principal Investigator: Angus McGrath and Peter Zawislanski

Total Amount Requested: $603,012

Period Requested: 3 years from date of execution

Type of Request: New

Ernest Orlando Lawrence Berkeley National Laboratory is operated by The Regents of
the University of California for the Deparlment of Energy (DOE) under pdme contra~t
DE-AC03-76SF00098 and all work is conducted under the terms of that contract and
subject to the approval of DOE. This proposal will be submitted to DOE for approval.

Should you decide to make an award, an interag~ncy agreement for performance at
LBNL should be sent to my attention consistent with the enclosed Administrative
Instructions to Other Federal Agencies for Submission of Interagency Agreements for
Reimbursable Work. I will coordinate final acceptance with DOE and retum a fully-
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executed copy to your office.

Such agreement must include the following language:

"This agreement is entered into pursuant to the Authority of the Economy Act of
1932, as amended (31 U.S.C. 1535), and adheres to Federal Acquisition
Regulation (FAR) 6,002 and other applicable Federal Laws and Regulations. To
the best of our knowledge, the work requested will not place the DOE and its
contractor in direct competition with the pdvate sector."

This document is submitted in confidence prior to the completion of review for possible
patentable inventions and subsequent filing of patent applications. Accordingly, this
document is exempt from disclosure under the Freedom of Information Act under 5 USC
553(b)(3) & (b)(4) end implementing regulations, such as Executive Order 12,600 of
June 23, 1987. Please do not make this document available to the public without
permission.

If you have any questions regarding this submission, please feel free to call me on (510)
486-7324 or Facsimile No. (510) 486-4386. For lechnical matters, please c,~ll Peter
Zawislanski at (510) 486-4157.

Sincerely,

Cole Cannon
Contracts Officer
CFO/Sponsored Projects Office
E-Mail Address: cbcannon@lbLgov

Enclosures: SOW and Budget

cc: P. Zawislanski, w/o enclosures
A. McGrath, w/o enclosures
A. Bell, w/o enclosures
Chren
File
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ADMINISTRATIVE INSTRUCTIONS TO OTHER FEDERAL AGENCIES
FOR SUBMISSION OF INTERAGENCY AGREEMENTS

FOR REIMBURSABLE WORK

Funding documents submitted to the Ernest 0. Lawrence Berkeley National Laboratory (LBNL) for
acceptance by the Department of Energy (DOI~} should be signed by an individual in the requesting
agency authorized to approve inter’agency agreements {IA). DOE accepts the IA format of the requesting
agency which is normally a funding document such as a Department of Defense Military
Interdepartmental Purchase Request (MfPR) that cites a separate document such as a LBNL proposal in
which specific w~rk to be performed is stated.

The ~rtathal fundiog do=ament should be Issued and sent to:

U.S. Department of Energy
c/o Ernest O. Lawrence Berkeley National Laboratow
Sponsored Projects Offlca
Mall Stop 90-1070
Berkeley, CA 94720

All LBNL activities, including work for other Federal agencies, shall comply with applicable environment,
safety, end health (ES&H) statutes, regulations and standards. Accordingly, ES&H requirements shall be
considered dudng the planning phase and adhered to during exenutioe of Work for Others 0NFO).
Associated costs will be the responsibility of the requesting agency.

LBNL is not permitted to incur costs before funding is authorized or in excess of authorized funding.
Therefore, please forward your IA ss soon as possible so that we may obtain DOE acceptance and begin
work.

Funding documents submitted to LBNL for acceptance by OdE must oontaln the foitowlng
Information:

1. For all Federal agencies, ether than the Nuclear Regulatory Commission, a written statement is
requked stating that the requesting agency has determined ~hat ente~no into an agreems~l with
DOE for the use of LBNL is in compliance with the requirements ot the Economy Act of 1932, as
amended (31 USC 1535) or other applicabte stalutory authorizations. Those statutory
authorizations must be cited. In addition, a wdtten statement is required stating that the
~equesting agency has determineq that entehng into an agreement with DOE for the use el LBNL
is in compliance with the Federal Acquisition Regulation (FAR) 6.002, and to the best of their
knowledge, the work requested will not place DOE and LSNL in direct competition with the private
sector.

~mDle Statement from a Federal Aaencv
"This agreement is entered into pursuant to the authority of the Economy Act of 1932, as
amended (31 USC 1535), or other stslutory authority references and adheres to Federal
Acquisition Regulation (FAR) 6.002, To the best of our knowledge, the work requestad will
not place the DOE and its �ontractor in direct o==rnpetltJon with the private se~tor,"

2. Cite the proper customer agency appropriation. State funds expiration date for obligations.
Provide name, melting address, and telex, hone number of the requesti~j office. Provide names
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and phone number of progremmahc and financial points of contact. Provide billing information
including office responsible far payment of bills.

3. Reference the LBNL proposal number and the title of ~e proposal. Provide funding document
number at prior funding action if diffarent than that being issued.

4. Cite reporting provisions as stated in the proposal as acceptable or state desired reporting
requirements.

5. If the requesting agency plans on incremental funding, the reason full funding cannot be provided
should be stated with e request for a DOE exception to DOE’s full funding policy.

NOTE: DOE’s policy is that work performed for other Federal agencies shall be fully funded for the
current fiscal year plus the first three months of the following fiscal year for work that transcends
fiscal years. Exceptions to the DOE full funding policy require approval by DOE pdor to
acceptance of the funding.

6. For construction or modifica~ious to existing facilities which may be required as p~ of the
the requesting agency shall include a requast for construction and identify funding allocatscl for
construction. DOE approvals associated with construction projects may take as long as three to
six months to obtain. Title for permanent construction on DOE pmberty will pass to DOE on
completion of construction and acceptance ~cy DOE.

7. if this ~s an award resulting tram a response to a Breed Agency Announcement (BAA) or a similar
type of solicltiation the requesting agency must provide a written statement that the BAA is the
on~j means used to acquire the wod~ desortibed in the BAh..

8. The requesting agency should provide any special instructions regarding disposition of property
at the close of the project.

9. Additional information about DOE’s Work for Others program can be accessed via the intemst.
The address is http://ww’w.hr.doe.gov/wti/doe.htm#howto. The document is titled How Federal
Agencies Obtain Technical Resources and SPJtls from the U.S. D apartment of Enemy.
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I. Executive Summary

A. Title: Toxic Trec¢ ~t ~luxes from Marsh, Mudflat, and Shallow
Sediments: Determining the. Contribudon of Flw~es from Sediments to Non-
poim Source Polludon i~ the Norlhern Reach of the San Francisco Bay

Principal Investigators: Peter Zawislanski and Angus E. McGlath,
Earth Scienees Division,
E.O. Lawrence Berkeley National Laboret~y,
MS-14-116, I Cyc]otz’on Rd., Berkeley, CA 94720.
Phone: (510) 486-5970
Fax: (510) 486-6057
E-mail: ptzawisinnski@l b].gov

JUl. 2 ~ 1887
RFP Project Group: Other

B, Project Description
The northern reach of the San Francisco Bay and the lower Sao’cmento and San

Joaquin delta are significantly effected by ouffalls of trace dan3ents from rice dl refinexles,
Mare ]sland shipyards, and the deposition of suspended sediments carrying contaminants
from years of me~u÷y and hydraulic go]d mining in the coastal ranges and the Siena
foothills. Concenffations of heavy metals in plants, clams, mussels, and sediments f~m
marshes, mudfhits, and shallow/deep channels have been found to be extremely high
within specific areas. Sediments, which include live and dead benthic organisms, represent
a source of contamination through remobilizadon of the pa.rt~les and transformation
processes which result in the soinbilizalion of to:tic elements in porewalexs. Takayanagi a
al, (1990), Zawislanskl and McGmth (in press) and various other researchexs have
demons~ated that trace elements are present in pore watel~ in concentxations that are greater
than an order of magnitude higher than in overlying surface waters. This disparity caxates a
gradient which in combination w~th outwaxd water flow generates a flux of trace elements.
These fluxes can have a s~gnificant impl~ct on trace element conceawadons in benthic
organisms feeding at the sediment/water interface. Fish and diving ducks f¢eding in
shallow subddal areas, mudflats, and wetlands are also effected directly by the trace
dement fluxes, or ~y through feeding on benthic organisms that ancum~late trace
elements. No studies have been conducted to measure fluxes of Waco aleanents fa-om
sediments in these three environments, and therffom their conuibution as a Non-point
source to trace element mob’fllzafion in the Bay needs to be detem3ined.

We propose measuring the different forms of toxic trace �len~nts in previously
identified hotspots in the nor, hem reach of the San Fmadsoo Bay, to deaamine appmprinte
sites for subsequent measurements of toxic trace element fluxes fxom sediments in thrce
different environments; marshes, mudf]ats, and shallow subtidal sediments. ~ts will
include As, Hg, Cd, Cr, Ni, Pb, and S¢. Ore" objective is to provide Regulatory agencies,
CALFED, and complimentary resca~¢h studies with informadm about the rok: of dissolved
oantaminant fluxes fxom sediments in th~ overall badget of surfscc warm" ctmcentrations
and bioavailable forms of coataminants. Our study will be conducted in cooper~n with a
study by tbe US Fish and Wddlife Service, which will measure Hg, Se, and oth~ =ace
element cortceatradons in duck species of varyin~ dietmy ~asoepfibility to ctmtaminated
sediments and benthos. Oth~ complimanta,-y projects include a USGS proposal on deep
channel concenWadons of Hg and Se in sediments and impacted biota, the Ragional
Monitoring Program, the Federa]ly funded USGS co~u’ibt.~’don to monitoring throughout
the Bay, and the benthic flux measuremenis conducted by Dr. Kenneth C00]e of Moss
Landing Research Station, funded by an Office of Naval Research grant.
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A. Title: Toxic Tra~e El�men| Fluxes from Marsh, Mudflat, and Shallow Sublldai
Sediments: Determining the Contribution of Fluxes from Sediments ta Non-
point Source Pollution in the Northern Reach of the San Francisco Bay

B. Principal Investigators: Peter Zawislanski and Angus E. McGrath,
Earth Sciences Division,
E,O. Lawrence Berkeley National Laboratory,
MS-14-116, 1 Cyclotron Rd., Berkeley, CA 94720.
Phone: (510) 486-4157
Fax: (510) 486-6057
E-mail: p~..awisanski @lbl.gov

C. Organization: Federal Agency

Tax Identification Number and/or Contractor License: Not Applicable

Technical and Financial Contact Person:

Technical: Same as above
Financial: Cole B. Cannon

CFO/Sponsored Projects Office, 13.O. Lawrence Berkeley National
Laboratory
MS 90-1070; 1 Cyclotron Rd.
Berkeley, CA 94720
(510) 486-7324 (off)
(510) 486-4386 (fax)

F. Participants/Collaborators in Implementation:
Dr. Safish Myneni wi!! co//aborate on laboratory studies of Irace alement

transformations in porewaters and on sediment surfaces. Drs. Steve Schwarzbach and
Kenneth Coale will collaborate with us in me~urerc~nt of Hg and Se impact on Clapper
Rail nest failures, and subtidal benthic fluxes respectively. Our proposal compliments
research bei.ng conducted by Dr. Coale in the South Bay and USGS monitoring of d~p
channel benthic organisms, suspended sediments, and water concentrations in the North
Bay.

G. RFP Project Group Type(s): Other Services
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A. Project Description
Toxic trace elemem contaminations within cea’tain areas of the CarqLtinez Strait has

been anr~buted to local induslria[ sources. ~ive oil refineries discharge high concenmeions
of S� and ]o~r cou~entrations of other heavy metals. Mare Island has high Irate elem~
concenm~,fions from ~ip main~naoce in shallow nearshore tidal areas. In combinadou
with urace elements from the San Joaquin and Sac~metuo rivexs, f~m }:~oth natural and
amhmpog~nic sources, this region of ~h¢ bay is significantly effect] by toxic Wacc
elements. I)e~miaing the ra~s a~ which t~ace dements accumulate and leach out of
s~din~nts is essential for d~t~mining enviroumen~,lly susminabin discharg~ limi~ imposM
on the inthas~es within ~ ncx~hem ~reach of the Bay, based on Ddts-Ncmh Bay In~Igels
oflrace elements. Mo~_ curt’ant models of ~ ele~tu eoutaminalion mobili~ neg~. to
uccount for ~olu~ou ~ fluxes of el�meres back out of bosom sedimen~ into
surface waters. Me~ur~n~m of these fluxes is es.~nfial to undc~tanding ~he geocbemisu’~
of m~ce ~ cycling in est~rine and rivexin~ systems, and especially for ~ccura~
assessmem of the availabiliq~ of cou~mimats to ben~ic ~gmisms.

B. Location and/or Geographic Boundnrles of Project:
The project wi~ iuclude wetland, mudflm and shallow subddal areas in Ca~luinez

SlraJt in Southampton Bay, Martlnez Reg~oua] Park, Suisun Bay, Mare Island, and Gdz.zly
Bay. Delta locations in [he Sacremetuo and San Joaquin will be identified during ini6al
charac~rizadon of potential si~es.

C, Expected Benefits:
This study provides essential ~ for determination of wat~ quality and sedimcmt

quality objucfives so that r~gulatory standards for ouffall from pennkmd dischargers of
wastes. Thus ~egulatory standard~ can be set such that increasing cou~minafion of the Bay
is un_Lhkely bocaus~ ~gulators have ~,ealisfic es~inates of toxic ~ element fluxes fi~n
both point and non-poim sources. In addi~ou, under,landing the ©xposu~ rates of Clapper
Rall nests in wetlands of the Casquinez Sua~t and th~ ~suhing nest faille rates will help
manage~ of contaminated sites to reslricl access to wa~rfowl and thus decease the threat
of such areas.

D. Background and Biologlcal/Technlcal Justification
Zawislanski and McGouh (1997) have made the ordy measmernen~s which have

shown that por~waters f~m s~ments of the Carqinnez Sunit c~atain e,~vat~
concen~adons of toxic ~ elemems such as Se. Odin- r~searchers have found elevated
concenff’afions of ~uxic trace elements in varlous esmarles wor[dwid~ raising questions
concerning the imporla~ncc of elevated sediment conc~_i~alions ou surface
cotuamina~ion (Takayanagi a al., 1990). Fl~es result because of hi~ po~watex
concenlrafions ov~xlain by surfacc wate~ concenunaous that ~x~ o~len~ of magmmde lower.
Even when the source of coutamim6ou ~ ~ eleva=d sedim~t co~cenu’~ms has

ele~em and ccotsm~a~ the sedimem-water interface. Ckmmminafiou of pox~wan~s
uhe sc~:liment-wate~ inm’fac~ means &at benthic organisms such as dams who com~unly
~side in a solution of high ~ element c~acemradou width influe~es lissu~
~mcentralions. The abilky of thes~ organisms to take-up and ~ ~ e]emants is
~x~’ies ~l tr~ce el,m~t d~md~n~

Althou# th~ to~ finding of Se, or any odmr uuce eloumnt, affocts tha ovcr~
health of an esmmy, it is tbe inter’~’tlou of diffenmt cheni~ fonm (o~l~iou state and
chem~csi association) of these ~ra~e elements with the ~uspended and mxlerly~ng sedh~a..ts
wLdch may have the most dramatic and immediate e~oct on the biological system. This
becanse som~ of the most imp(rarer compunenLs of the food web ~ often found in the
shal]ow sedimem and lentl to be filter feeders. Luoma eta].. (1992) investigated Se uptake
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by bivalves (Macorna balthica) and found that all paniculate forms of Se wea’e assimilatnd to
some degree, with particulate organo-Se being assimilated with 86% effieinney
particulate Se(0) with 22% efficiency. They found that 98-99% of the Se found in M.
balzhica tissue ean-~ f~om particulate and not dissolved Se. In the case of metals, the
opposite is m~e, and it is the dissolved concentration which is most impommt for biological
uptake. Luoma e~ at. (1992) and other researcbei’~ emphasize the importance of not only
measuring the total Se conc~ation of sediments, but also the chemical form and its
aasoniatlon with the sediment.

In addition to affecting the b~logitul uptal~ of a contaminant dir~dy, elevated
porewater concentrations alter the surface conemmmion of ~a~ elements on suspended
sediments in ~qnilibrium with the more ~ameentrated solution. As a result, organisms
ingesting sediments ~suspended Rom the surface will be exposed to a
concentration of theonntaminant. The interaction between dissolved and particolate forms
nf trace elements makes the determination of the flux of trace ©l~nenta into or o~t of
deposited sediments exacmety difficult. Zawisinnski ann lda3rath (1997) have ¢slimated
the sedirnent fluxes using sediment traps ara:l ¢vahiated the rule of suspended sediments,
st~face water concentrations, plant material, and ~e degradation of organic matin- on Se
accumulation (see Table 1). This study was the most eomprehansive study of Se cycling in
wedend and mud-fiats of the northern reach. The proposnd study will h"onden the
completed project to measure the outward fluxes of toxic Irace elcn’mats including Se
genea-ated by water movement and elevated porewaler ¢oncentradom.

Toxic l-lot Spols in the Northern Reach of the San Francisco
The Mussel Watch Program and regional monitoring programs have identified areas

whe~ high concentrations of vaziuns toxic tra~ elements aeomaula~ ia sediments,
waters, and biota. Figure 1 shows where mussel data has been gathered over 12 yeda’s for
the MWP, and Table 2 contains the averag~ lrace eka~mt concentrations for these sites.
The mussd data does indicate that both resident and intmdtuT.ed organisms accumulate
higher than normal trace element levels. Clam data generated by ~ et at. (personal
ecrmmunicafion) reveals similar hot spots for Se in resident M. ba/thkra and Potamoeorbula
mnurensis clams within the nocthare reach of the Cgrqulnez Strait Saisun and Grizzly
Bays. Concentrations ranged f~om 5 to 20 mg kg" for $e and represent some of the
highest accumulation rates seen for Se. lamina et aL attribute the inen~as¢ to
bioaccumulafion rates by Potamonorbula. The som’ce of contamination in some of thus©
areas is unclear, and much h’ffom~tion can be gathered through a careful study of s~rent
and surface water cunuenwations and interactions. The current study should clarify the role
of suspended sediments, buttom sediment, and porewater concentrations of toxic Irae¢
el~sents in benthic organistrL

E. Proposed Scope of Work
The central focus of this study is to quantify the ~ of Iransfer ~ ~ elements

between deposited eediments and the overlying mnface waters in ~ to as~ss
¢,onlribudon of toxic hot.spots to enntaminaor ¢onucotrafions in ~ ~ asdim~ta of the
Northaa’n Reach of the San Frencis¢o Bay. As part of this stody, proocss~s which
influence the Irac¢ element oxidation and reduction and are obs~d to oc¢or ha

~ampbis. bat are not clearly understood, will also b~ inwsfigate~L In ¢ollabomlion with Dr.teve $chwarebach, we ~ meesor¢ m~thyl-Hg and metbyl-~ (and olaf" ~ace e, km~0
fluxes ha tl~ sediments surconnding failed, Clapper Rail nests, to ~ tt~ ~ulve ro~

Experimental Design
~ zones will be investigated for ~ oantribution to tra~ ¢l~at flur~s in

estuarine waters: marsh soils, mud.qat s~gliments, and shallow sablidal sedimentg
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Emphasis in this study will be on determining th~ ci-,e~cal form of a wace ~t thin
undergoes Wansformadon and th~ relative ¢oncenwa~ion of each oxidation state of a
SlX~ficd fface elemem present. Many of the cu~nt moul~fing progyams fail to speciate
t~ace element~ in sediments and waters. Even though diffan~nt chemical forms the same
u-ace element can dramatically differ in toxicity. This study will requi~ =ite assessment
prior to flux measurements to determine the relative cuncentrations of different chemical
forms of toxic trace elements.

Based on data found in the MWP and RMP reports, sites in the Casquinez St~’aits, Susoin
Bay, and ~he Delta will be selected for study based on t~ace dcax~tmt concentra~ons in
~.dimenL water, �~ biota. This phase of the study has an expected duration of 6 months.
Initial screening of sites w:al involve:

Measurement water and se.Aiment coocentratioas of target Wac* e]ememts, and .~dimant
wa~ characteristics.

Intensive characterization of the relatlve concentration of different chemical forms of
~ach tra~ element.

Once site characterization is complete, flux measttrea~nts will be datemfined asin$
sedimentation apparatas and benthic chambers. Measurements will be conducted in dry and
wea seasons witbin the marshes, to detemaine the effects of seasonal variations, as have
been observed by Dr. Schwarzbach for January and April (with higher sediment n~thyI-Hg
concenWadons observed in April). TMs pan of the stud), will also involve some laborato~
experiments m determine how solution and sediment properties influonce the rote of
mmsformadon, mad fluxes of mine elements into or out of sediments. "fhis phase of the
study will have a duration of 2 years. Flux meas~ts and laborator~ exlx:dme:nts will
focus on:

Subtidal flux meeaurements using benthic chamber~.

Flux measurements in the mat~ areas will be conducted using eq~pm~nt which is
currendy under design. The heterogeneity of this environment and tidal cycles tmke
mm’~h measurements extremely difficult. The tool will be capable of gathe~’ing and
presea-ving water ~d suspended particulate mat~ samples over a tidal cycle without
changes in element chemical form. (lviethyl-Hg and m~thyl-Se measm~ne.nts will
be d~ne in cooperation with Dr. Steve Schwa~zbach of the US Fish ~1 Wddlife
Service, in sediments sm’ronnding failecl C~apper Rail nasts).

Laborator~ experiment~ will focus o~t the role of organic matt~, redux =ate, and

Tha final phase of the stud), will involve de~aopmant of a model which can
predict the flux of specific tn~ce elements from ~limeats based on what will be id~tified
as key parametezs. The model ~ be ~sted against data collectext as part of this Fro’JOCt as
well as data collected by others. The result will also be compared with d&ta on
element uptake by waterfowl, as collected by, m~aong others, the US Fish and Wlldli~
S~rvice. This Gill help identify factors which affect waterfowl uptake of trace tl~n~nts and

7
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the potamial long-tarm exposures as a result of ~ elcrc~nt remobili~6on from
sedin~nts.

F. Monitoring and Data Evaluation:
All aspects of this stody will be published i~ p~r ~x4ewed journals, and all pro~ec~

~,rts m’e reviewed by two inside and two outside reviewers prior to relea~ by LBNL.
The data wii1 be evaluated using a rigorous quality assurance program which our EPA
c~dfiud analytical laboratory follows in its routine and specializ~ analyses. Our data will
also be released to the San Fran~co Estuary Institute for inclusi~’t in the Regional
Monito~g Proglam, where ap~mpriam. This data will also [~ evaluated by ti~ US Fish
and Wildlife Stuvin¢ f~t" inclusum in Dr. Steve Schwamhach’s proposal.

G. Implementation:
Access to two of the sites in this study have almudy Ix~n negotiated, and the

proposed work is in compliance with all mguladons and laws. Whtue required, petmita
will be sought, but no pea’mits a~ required for the proposed research. Park ot~ficials ~t two
of the idemifled sims, Martinez Regional Paxk and Southampton Bay 0Benecia Regional
Park) have pledged support for the proje~’t and provided access to idea locations for study.
The SFB Regional Water Qu&lity Board staff have supported the initial phases of this
~se~rch, and are suppotnive of the ongoing effort.

IV. Costs and Schedule to Implement Proposed Project:
The p~posed budget is outlined i~ the LBNL Proposed Budget Estimate tables.

Phase completion dams m~ outlined in the project description and the proposed scope of
work sections of the proposal.
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Table 1: Se concentrations in different plant defined zones of Martinez Regional Park marsh

Sedinlent-Se concentration (% or as noted)
Extracted Se Frection Distichlis/ Typhe/ Spartlna Mudflet

Sallcornta Sclrpus
soluble 0.94 0.73 0.51 0.90
¯ dsorbed 2.9 4.2 9.0 9.6
organlcatly-asooc. 23 24 33 32
e4ementel 47 53 52 51
refractory 26 19 5,7 7.1
tole I-sedime nt (,n= s. ~r,) 1.151 1.040 0.739 0.621
total-sediment (.,~ s, .~ 173 156 111 93.2
plant-shoots (ms ~ n~ 0.155 0,420 0.118 rmne
plant-roots tmg s4 i~ 11.3 2.42 0.482 none
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LBNL PROPOSAL BUDGET ESTIMATE
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LBNL PROPOSAL BUDGET EST1MATE                                 ~ BGg~-2SS

I --006564
1-006564



LBNL PROPOSAL BUDGET ESTIMATE FYO0 BG97-286

A. SALARIES AND WAGES [Effort unit] I~t~ E~lt C{~t Cost
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LBNL PROPOSAL BUDGET ESTIMATE SUMMARY BG97-286

P]S: Angus M~Grath, Peter Zawi=lanski

A. SALARIES AND WAGES [Effort unit] Rat~ Elt Colt Coat

Mynenl 200 10107
Mountford 400 22738

P9730 21 90 43218
Seybold 5.00 16663
P~16t 4.00 16945

B. FRINGE BENEFITS Rite Blme Ell Co~t
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By Task Budget

SOURCE OF FUNDING CALFED CALFED CALFED CALFED ~CCALFED

......... Phase 1 Phas~ 2 ~hase 2 Phase 2 P~a~e~    T~)~’ALS

Zawislanski         Hydrogeochernist $11,969 $5,985 $30,795 $19,095 $9,405 $77,249
McGrath Soil Chemist $10,430 $7,869 $26,903 $16,682~ $~,216 ..... $70,~0
Myneni ............Soil Chemist $4,981 $0 $5,126 $0 $0 $10,107
Mountford Analytical Chemist $5,563 $5,563 $5,725 $5,887 $0 $22,738

Student StudentTech --$3,811 ---~3,~/ --$~164§ $10,050 $7,997 $43,218
Seybold ......... Secretarial Support $3,247 $3,248 [ $5,013 $3,454 $1,701 $16,663
Shops Technidan $4,635 $4,635 i $4,770 $4,905 $0 $18,945
Benefits $9,100 $8,624 [ $18,61~ $5,390 $12,579 $54,310

Direct Salar/and Benefits $69,609 $51,707 I $130,971 $82,331___ $62,953~ $377,568
Computing/Telephone $4,000 $4,000 $5~000 $4,000 $7,000 $24,000
Supf)lies ~ $10,000 $10,000 ~ $10,000 $5,000 $3,000 $38,000
Travel $5,000 $2~000 $5,000 $3,000 $2,000 $17,000
Overheads* $59,446 $44,845 I $105,553 $88,306 $35,188 $313,338
Subtotal ~$148_,052 __ $11~2,552~ $256,524 $162,637 $60,141 $769,906
DOE-AF $6,366 $4,840~ $11,031 $6,993 $3,876 $33,108
Total ~ ..... $t54,418 $117,392 $2~7,555 $189,630 $84,0t7 $803,012

SUMMARY
"Overheads include 16.5% Sc;,entific Burden on Salades & Benefits,

Year 1 $271,B10 8.8% Pmcursment Burden on Purchases, 24% Site Support on
oYear 2 $267,555 Dieect Costs, 21 ~ G&A on Total Direct Costs & Burdens~

Year 3 $263,647
Total Cnets $803,012
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NONDISCRIMINATION COMPLIANCE STATEMENT

ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY

The company named above (hereinafter referred to as "prospective contractor") hereby certifies, unless
specifically exempted, compliance with Govemment Code Section ] 2990 (a-f) and Calfforrfa Code of
Re~malafions, "fide 2, Division 4, Chapter 5 in ~ relating to reporting requirements and the
development,implementation and maintenance of a Nondiscrimination Program. Prospective conwactor
a.~ees not to unlawfully discriminate, harass or allow harassment against a~y employee or applicant for
employment because of sex, race, color, ancestry, religious creed, national origin, disability (izcludtng
HIV andAIDS), medical condition (cancer), age, mari ,t~ status, denial of fa.mily and medical care leave

and denial of pregnancy disability leave.

CERTIFICATION

I, the official named below, hereby swear that I am duly authorized to legally bind the pngspective
contractor to the above described certification_ I am fully aware tha~ this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of Californiz~

(~OLE B. CANNON

Contracts Officer

ERNEST ORLANDO LAWRENCE BERKELEY NATIONAL LABORATORY

I --006568
1-006568


